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Abstract of JP2001 264965 
PROBLEM TO BE SOLVED: To provide a 
photosensitive conductor paste which has high 
adhesive strength to a base substance such 
as a ceramic substrate, inhibits the gelation of 
the itself and a coating film and forms a fine 
thick film conductor pattern with high accuracy. 
SOLUTION: The photosensitice conductor 
paste comprises (A) an electrically conductive 
metal such as Cu or Ag, (B) an inorganic 
additive component such as borosilicate glass, 
(C) a photosensitive organic component 
containing an organic binder having a carboxyl 
group and (D) a polyhydric alcohol having 
plural alcoholic hydroxyl groups such as 
glucitol. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
photosensitive conductor paste which has high adhesive 
strength to a base substance such as a ceramic 
substrate, inhibits the gelation of the itself and a coating 
film and forms a fine thick film conductor pattern with 
high accuracy. 

SOLUTION: The photosensitice conductor paste 
comprises (A) an electrically conductive metal such as 
Cu or Ag, (B) an inorganic additive component such as 
borosilicate glass, (C) a photosensitive organic 
component containing an organic binder having a 
carboxyl group and (D) a polyhydric alcohol having plural 
alcoholic hydroxyl groups such as glucitol. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1](A) A conductive metal ingredient, an inorganic addition ingredient containing (B) 
polyvalent metal compound, a photosensitive organic component containing an organic binder 
with the (C) acidic functional group and polyhydric alcohol with an alcoholic hydroxyl group of 
(D) plurality, photosensitive conductive paste characterized by a thing, ** and others. 
[Claim 2]The photosensitive conductive paste according to claim 1, wherein said polyhydric 
alcohol is polyhydric alcohol with 2 or more and 6 or less alcoholic hydroxyl group. 
[Claim 3]The photosensitive conductive paste according to claim 1 or 2 said polyhydric 
alcohol's being a solid state and containing it to said inorganic addition ingredient at 0.01 % of 
the weight or more and 20% of the weight or less of a rate with a room temperature. 
[Claim 4]The photosensitive conductive paste according to claim 1 or 2 said polyhydric alcohol 
is liquid and containing it to said inorganic addition ingredient with a 0.1 or more times and 5 or 
less times wt. ratio at a room temperature. 

[Claim 5]Said polyvalent metal compound Boron, lead, zinc, bismuth, aluminum, Magnesium, 
calcium, barium, titanium, strontium, a zirconium, The photosensitive conductive paste 
according to any one of claims 1 to 4 containing ion of at least one sort of polyvalent metal 
chosen from a group which consists of manganese, cobalt, nickel, iron, yttrium, niobium, a 
lantern, and a ruthenium. 

[Claim 6]The photosensitive conductive paste according to any one of claims 1 to 5, wherein 
said conductive metal ingredients are at least one sort of conductive metal powder chosen 
from a group which consists of gold, silver, copper, platinum, aluminum, palladium, nickel, 
molybdenum, and tungsten. 

[Claim 7]The photosensitive conductive paste according to any one of claims 1 to 6, wherein 
said conductive metal ingredient and said inorganic addition ingredient occupy not less than 
30% and 89% or less with a volume fraction. 
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[Claim 8]The photosensitive conductive paste according to any one of claims 1 to 7, wherein 
said organic binder is an acrylic copolymer which has a carboxyl group in a side chain. 
[Claim 9]Electronic parts provided with a conductive pattern by the photosensitive conductive 
paste according to any one of claims 1 to 8. 

[Claim 10]An electronic device provided with the electronic parts according to claim 9. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the photosensitive conductive paste which 
consists of a conductive metal ingredient, an inorganic addition ingredient, and a 
photosensitive organic component, the electronic parts using this photosensitive conductive 
paste, and the electronic device provided with these electronic parts. 
[0002] 

[Description of the Prior Art]ln recent years, it is called for that the electronic parts used for 
various electronic devices, such as mobile communications equipment, a satellite broadcasting 
receiver machine, and a computer, are small and highly efficient. In the electronic parts 
especially used for a high frequency circuit, in order to search for the correspondence to 
improvement in the speed (high-frequency-izing) of a signal and to attain this, the minuteness 
making and thick film-ization are called for about the conductive pattern which spreads a 
signal. 

[0003]From before, the conductive pattern in electronic parts, After preparing the conductive 
paste which adds and mixes conductive metal powder, such as silver and copper, in an 
organic vehicle, forming a desired conductive pattern on the insulating substrate sintered [ un- 
calcinating or ] using this and drying this further, it is formed by the technique of calcinating. 
However, conductive pattern formation of a up to [ an insulating substrate ], It was common to 
have been based on the screen printing using a screen mesh, it was difficult to avoid the blot 
which originates in paste viscosity, mesh granularity, etc. in this method, and a blur, and the 
pattern formation wiring width and whose wiring interval are about 50 micrometers was a limit. 
[0004]On the other hand, the formation method of the detailed thick film wiring by the 
photolithography method which used photosensitive conductive paste is proposed by JP,5- 
287221, A and JP, 8-2271 53,A, for example. The acrylic copolymer in which this technique has 
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a carboxyl group and an ethylene nature unsaturation group in conductive metal powder and a 
side chain, The photosensitive conductive paste which consists of a photoactive compound, a 
photopolymerization initiator, etc. is completely applied on an insulating substrate, and a 
desired conductive pattern is formed after drying this based on photolithography method. 
[0005]To JP,6-224538,A and JP,8-335757,A. Mixing inorganic addition ingredients, such as 
PbO-B 2 0 3 -Si0 2 system glass powder and boric acid glass powder, in photosensitive 

conductive paste for the purpose of raising the adhesive property of a conductive pattern and a 

ceramic substrate is proposed. 

[0006] 

[Problem(s) to be Solved by the lnvention]ln recent years, in the photolithography method 
using photosensitive conductive paste, the acidic functional group with the character which 
development by water or an alkaline aqueous solution is desired, therefore separates a proton 
from consideration of environment, for example like a carboxyl group in an organic binder is 
introduced. 

[0007]However, when inorganic addition ingredients, such as glass powder, are included in 
photosensitive conductive paste, The ion of the polyvalent metal in an inorganic addition 
ingredient is eluted into the solution portion of photosensitive conductive paste, this reacts to 
the anion of the organic binder generated after proton isolation, and the three-dimensional 
network by ion bridge construction with polyvalent metal ion and the anion of an organic binder 
may be formed. 

[0008]Namely, in the photosensitive conductive paste which consists of an inorganic addition 
ingredient which can be eluted in polyvalent metal ion, and a photosensitive organic 
component containing an organic binder with an acidic functional group, Since the three- 
dimensional network by ion bridge construction is easy to be formed as mentioned above, 
photosensitive conductive paste gels, and development may become unstable even if it is able 
to apply [ that the spreading becomes difficult and ]. 

[0009]On the other hand, for example by JP,9-218509,A, as a method of preventing gelling of 
photosensitive paste the Lynn content compounds, such as phosphoric acid, In JP,9- 
21 8508, A, the technique of containing the organic compound which has carboxyl groups, such 
as acetic acid, for a compound with azole structures, such as benzotriazol, by JP,9-222723,A, 
respectively is indicated. However, these methods only lengthen time until photosensitive 
paste gels a little. 

[0010]In JP,10-171107,A, the technique of containing 3-methyl-3-methoxybutanol in 
photosensitive paste is indicated. However, in this technique, although a paste's own gelling 
can be controlled, a phenomenon which resembled gelling also in the coat after desiccation, 
i.e., the phenomenon in which the three-dimensional network by ion bridge construction is 
formed, and a substantial molecular weight becomes high, happens. For this reason, at the 
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time of that development, an unexposed part becomes difficult to be eluted to a developing 
solution. 

[0011]this invention is made in view of the actual condition mentioned above, and comes out. 
The purpose is to provide the photosensitive conductive paste in which it is high, and adhesion 
power with the ground base of ** controls gelling of itself and a coat, and is detailed, and can 
form the conductive pattern of a thick film with high precision. 

Other purposes of this invention are detailed [ highly precise and ] and to provide the electronic 
parts which it has a conductive pattern of a thick film, are small size and high-reliability, and 
were excellent in the high frequency characteristic, and the electronic device which could 
respond to high speed signal-ization enough further and attained a miniaturization and high- 
reliability-ization. 
[0012] 

[Means for Solving the Problem]A result of having repeated examination wholeheartedly in 
order that this invention person might solve a technical problem mentioned above, In 
photosensitive conductive paste containing a conductive metal ingredient, an inorganic 
addition ingredient containing a polyvalent metal compound, and a photosensitive organic 
component containing an organic binder with an acidic functional group, By making polyhydric 
alcohol with two or more alcoholic hydroxyl groups contain, it found out that the gelling could 
be controlled effectively. 

[0013]Namely, an inorganic addition ingredient in which this invention contains (A) conductive 
metal ingredient and (B) polyvalent metal compound, (C) Start a photosensitive organic 
component containing an organic binder with an acidic functional group and polyhydric alcohol 
with an alcoholic hydroxyl group of (D) plurality, and photosensitive conductive paste 
characterized by a thing, ** and others. 

[0014](A) conductive metal ingredient which was mentioned above according to photosensitive 
conductive paste of this invention, (B) Since polyhydric alcohol with an alcoholic hydroxyl 
group of (D) plurality is contained in photosensitive conductive paste containing an inorganic 
addition ingredient containing a polyvalent metal compound and a photosensitive organic 
component containing an organic binder with the (C) acidic functional group, Also in any of a 
state of a paste, and a state in a coat after desiccation, the gelling can fully be controlled, 
therefore adhesion power with a ground base is high, and can form a conductive pattern of 
highly precise, detailed, and a thick film. 

[0015]That gelling can fully be controlled also in any of a paste state and a paint film state in 
this invention, Polyhydric alcohol exists in a coat in photosensitive conductive paste or after 
desiccation, and an alcoholic hydroxyl group in this polyhydric alcohol, Compared with an 
acidic functional group of an organic binder, associative strength with polyvalent metal ion is 
strong, Therefore, polyvalent metal ion and polyhydric alcohol which were eluted into a solution 
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portion of photosensitive conductive paste precede and react, and it is because three- 
dimensional network formation by ion bridge construction with an anion of an organic binder 
and polyvalent metal ion is barred. 

[0016]Electronic parts, wherein this invention is provided with a conductive pattern by 
photosensitive conductive paste of this invention, and an electronic device further 
characterized by having these electronic parts are provided. 

[0017]Namely, since according to the electronic parts of this invention adhesion power with a 
ground base is high and is provided with a conductive pattern of highly precise, detailed, and a 
thick film, High-speed-signal-izing of an electronic device which could realize electronic parts 
which were excellent in a high frequency characteristic with small size and high-reliability, and 
was provided with this by extension, a miniaturization, and high-reliability-ization can be 
attained. 
[0018] 

[Embodiment of the lnvention]Hereafter, the photosensitive conductive paste of this invention 
is explained still in detail. 

[0019]ln the photosensitive conductive paste of this invention, as polyhydric alcohol, 
Methyleneglycol, ethylene glycol, propylene glycol, A butylene glycol, pentamethylene glycol, 
hexamethylene glycol, Heptane diol, octanediol, nonanediol, Deccan diol, A diethylene glycol, 
dipropylene glycol, glycerin, butanetriol, Pentanetriol, hexanetriol, heptanetriol, butane tetrol, 
Polymers system polyhydric alcohol, such as aromatic system polyhydric alcohol, such as 
carboxyl group content polyhydric alcohol, such as aliphatic series system polyhydric alcohol, 
such as a glucitol, and gluconic acid, and guaiacol, and low-molecular-weight polyvinyl alcohol, 
etc. are mentioned. 

[0020]That to which especially polyhydric alcohol has 2 or more and 6 or less alcoholic 
hydroxyl group in one molecule, Alcohol of divalent - 6 values is desirable, for example, as 
dihydric alcohol That is, ethylene glycol, Propylene glycol, a trimethylene glycol, a butylene 
glycol, Tetramethylene glycol, pentamethylene glycol, butenediol, Hexamethylene glycol, 
heptane diol, octanediol, Nonanediol, Deccan diol, a diethylene glycol, dipropylene glycol, As 
trihydric alcohol, such as triethylene glycol and tripropylene glycol, glycerin, As tetravalent 
alcohol, hexanetriol, heptanetriol, etc. A threitol, As pentavalent alcohol, such as an erythritol, 
a glucitol, mannitol, iditol, Tari Thor, galactitol, Mali Thor, etc. are mentioned as 6 value 
alcohol, such as arabitol, xylitol, ribitol, and adonitol. Perseitol, a BOREMI toll, etc. can also be 
used as 7 value alcohol. 

[0021]The glucitol which is 6 value alcohol is especially desirable in order to fully control that 
are easy to form the polyvalent metal ion and the complex which are contained in the 
polyvalent metal compound in an inorganic addition ingredient, and the acidic functional group 
and polyvalent metal ion of an organic binder join together. When polyhydric alcohol 
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disappears thoroughly at the time of a drying process, it becomes impossible to carry out the 
stable development from the gelling prevention ability to the coat after desiccation falling 
before exposure / development. Therefore, in order to make polyhydric alcohol remain also a 
little in the coat after desiccation and to make the stable development carry out, it is desirable 
for the boiling point of polyhydric alcohol to be not less than 178 **. Polyhydric alcohol of a 
solid state can serve as a useful antigelling agent also from the point at not less than 178 ** of 
boiling points, or a room temperature. 

[0022]ln the photosensitive conductive paste of this invention, as for polyhydric alcohol, when it 
is a solid at a room temperature, for example like a glucitol, it is desirable to contain to an 
inorganic addition ingredient at 0.01 % of the weight or more and 20% of the weight or less of 
a rate. It is difficult to fully prevent the gelling by the. paint film state after the paste itself and 
desiccation as the rate is less than 0.01 % of the weight. When the rate exceeds 20 % of the 
weight, it becomes difficult to dissolve polyhydric alcohol in a paste, and is in the tendency for 
the viscosity to increase. 

[0023]Or when it is a fluid at a room temperature, for example like pentamethylene glycol, it is 
desirable to contain to an inorganic addition ingredient with a 0.1 or more times and 5 or less 
times wt. ratio. It is difficult to fully prevent the gelling by the paint film state after the paste 
itself and desiccation as the rate is less than 0.1 time. When the rate exceeds 5 times, the 
viscosity of a paste may fall and the spreading nature may fall. 

[0024]ln the photosensitive conductive paste of this invention, inorganic addition ingredients 
may be the inorganic powder in glass powder, the end of ceramic powder, etc. As glass 
powder, can use publicly known glass powder, such as Howe silicic acid system glass, and as 
the end of ceramic powder, It can also be used the publicly known end of low-temperature- 
sintering ceramic powder, such as glass-ceramics system ceramics, glass multicomputer 
system ceramics, and non-textile-glass-yarn ceramics, including ceramics, such as alumina 
and zirconia. 

[0025]ln the inorganic addition ingredients in glass powder, the end of ceramic powder, etc., 
especially a polyvalent metal compound, Boron, lead, zinc, bismuth, aluminum, magnesium, 
calcium, The ion of at least one sort of polyvalent metal chosen from the group which consists 
of barium, titanium, strontium, a zirconium, manganese, cobalt, nickel, iron, yttrium, niobium, a 
lantern, and a ruthenium may be included. 

[0026]As glass powder, specifically A SiCyPbO system, a Si0 2 -ZnO system, A Si0 2 -Bi 2 0 3 
system, a Si0 2 -K 2 0 system, A Si0 2 -Na 2 0 system, a Si0 2 -PbO-B 2 0 3 system, A Si0 2 -ZnO- 
B 2 0 3 system, a Si0 2 -Bi 2 0 3 -B 2 0 3 system, The thing containing a polyvalent metal oxide with 
the valence more than divalent [, such as a Si0 2 -K 2 0-B 2 0 3 system and a Si0 2 -Na 2 0-B 2 0 3 
system, ] is mentioned. 
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[0027]As the end of ceramic powder, for example Lead, zinc, aluminum, Magnesium, calcium, 
barium, titanium, strontium, a zirconium, What contains a polyvalent metal compound with the 
valence more than divalent like the oxide of at least one sort of polyvalent metal chosen from 
the group which consists of manganese, cobalt, nickel, iron, yttrium, niobium, a lantern, and a 
ruthenium, boride, a nitride, and a silicide is mentioned. 

[0028]Namely, even if it is a case where the glass powder and the end of ceramic powder it 
mentioned above are included according to the photosensitive conductive paste of this 
invention, Ion bridge construction with polyvalent metal ion and the anion of an organic binder 
and formation of a three-dimensional network are controlled, and gelling of photosensitive 
conductive paste and the coat after the desiccation can be controlled effectively. 
[0029]ln the photosensitive conductive paste of this invention, at least one sort of conductive 
metal powder chosen from the group which consists of gold, silver, copper, platinum, 
aluminum, palladium, nickel, molybdenum, and tungsten can be used as a conductive metal 
ingredient. When using copper, aluminum, palladium, nickel, molybdenum, tungsten, etc. 
which are polyvalent metal as a conductive metal ingredient, the polyvalent metal ion by this 
and the anion of an organic binder may carry out ion bridge construction, and the gelling by it 
may arise, but. If polyhydric alcohol of the specified quantity is contained in the ingredient 
according to this invention, the ion bridge construction and the gelling by three-dimensional 
network formation can be controlled. 

[0030]ln the photosensitive conductive paste of this invention, since the degree of sintering is 
improved, it is desirable for the total quantity of a conductive metal ingredient and an inorganic 
addition ingredient to occupy not less than 30% and 89% or less with the volume fraction. 
When the volume fraction is less than 30%, a volumetric shrinkage may become large at the 
time of calcination, for example, an open circuit may occur at the time of formation of a 
conductive pattern. On the other hand, when the volume fraction exceeds 89%, the intensity of 
a coat may fall. In this invention, the volume fraction of an inorganic addition ingredient means 
(volume of inorganic addition ingredient of photosensitive conductive paste)/(volume of the 
solid content of photosensitive conductive paste). Here, the solid content of photosensitive 
conductive paste is an ingredient which does not disappear depending on the drying process 
before exposure and a development, and an organic binder besides an inorganic addition 
ingredient or a conductive metal ingredient is contained. Also when the thing of a solid state is 
chosen at a room temperature as polyhydric alcohol, since it does not disappear depending on 
the usual drying process, it corresponds to this. The volume fraction of a conductive metal 
ingredient is also the same meaning. 

[0031]As for an organic binder, in the photosensitive conductive paste of this invention, it is 
desirable that it is an acrylic copolymer which has a carboxyl group in a side chain. By using 
such an organic binder, the development by the developing solution of an alkali system or a 
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drainage system can be carried out easily. Namely, when an organic binder is an acrylic 
copolymer, the three-dimensional network by ion bridge construction with the anion of this 
copolymer and polyvalent metal ion is easy to be formed, but according to this invention. A 
development with little load to environment can be carried out, and the ion bridge construction 
and the gelling by formation of a three-dimensional network can be controlled effectively. 
[0032]The organic binder which contains in a side chain the acrylic copolymer which has a 
carboxyl group can be manufactured by carrying out copolymerization of unsaturated 
carboxylic acid and the ethylene nature unsaturated compound, for example. As unsaturated 
carboxylic acid, acrylic acid, methacrylic acid, maleic acid, fumaric acid, vinylacetic acid, these 
anhydrides, etc. are mentioned. On the other hand, as an ethylene nature unsaturated 
compound, fumarate ester, such as methacrylic acid ester, such as acrylic ester, such as 
methyl acrylate and ethyl acrylate, methyl methacrylate, and ethyl methacrylate, and fumaric 
acid monoethyl, etc. are mentioned. What introduced the unsaturated bond of the following 
gestalten may be used for an acrylic copolymer. 

(1) What added the acrylic system monomer which this and a reaction are possible to the 
carboxyl group of the side chain of an acrylic copolymer, for example, has functional groups, 
such as an epoxy group, in it. 

(2) What introduced saturation or unsaturation polyvalent carboxylic anhydride further after 
making unsaturation monocarboxylic acid react to the acrylic copolymer in which it comes to 
introduce an epoxy group instead of the carboxyl group of a side chain. 

[0033]ln the photosensitive conductive paste of this invention, a photosensitive organic 
component may contain a photopolymerization nature monomer (reactive functional group 
content monomer), a photopolymerization initiator, an organic solvent, etc. besides an organic 
binder with an acidic functional group. The monomer and oligomer which specifically have 
reactive functional groups, such as (1) unsaturation group, What is called diazo resin, such as 
a mixture of optical radical generators, such as an aromatic carbonyl compound, (2) aromatic 
diazonium compound, and a condensation product of formaldehyde, (3) It is desirable to 
contain addition condensation nature compounds, such as an epoxy compound, the mixture of 
photo-oxide generating agents, such as diaryliodonium salt, (4) naphthoquinonediazide system 
compound, etc. Among these, especially a desirable thing is a mixture of the monomer and 
oligomer which have reactive functional groups, such as an unsaturation group, and optical 
radical generators, such as an aromatic carbonyl compound. 

[0034]As reactive functional group content monomer oligomer, and, [ hexandiol doria ] 
[ tripropylene glycol doria ] Trimethylolpropane triacrylate, stearylacrylate, Tetrahydrofurfuryl 
acrylate, laurylacrylate, 2-phenoxy ethyl acrylate, Isodecyl acrylate, isooctyl acrylate, tridecyl 
acrylate, Caprolactone acrylate, ethoxylation nonyl phenol acrylate, 1 , 3-butanediol diacrylate, 
1, 4-butanediol diacrylate, Diethylene glycol diacrylate, tetraethylene glycol diacrylate, 
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Triethylene glycol diacrylate, ethoxylation bisphenol A diacrylate, propoxy-ized neopentyl 
glycol diacrylate - and, [ tris (2-hydroxyethyl) isocyanurate doria ] ethoxylation 
trimethylolpropane triacrylate and pentaerythritol -- doria - KURIRETO, propoxy-ized 
trimethylolpropane triacrylate, and propoxy-izing - glyceryl -- doria - KURIRETO and 
pentaerythritol tetraacrylate. Ditrimethylolpropanetetraacrylate, dipentaerythritol hydroxy 
pentaacrylate, Ethoxylation pentaerythritol tetraacrylate, tetrahydrofurfuryl methacrylate, 
Cyclohexyl methacrylate, isodecyl methacrylate, lauryl methacrylate, Triethylene glycol 
dimethacrylate, ethylene glycol dimethacrylate, Tetraethylene glycol dimethacrylate, 1, 4- 
butanediol dimethacrylate, Diethylene-glycol dimethacrylate, 1, 6-hexahedioldimethacrylate, 
Neopentyl glycol dimethacrylate, 1 , 3-butylene-glycol dimethacrylate, ethoxylation bisphenol A 
dimethacrylate, trimethylolpropanetrimethacrylate, etc. are mentioned. 
[0035]As an optical radical generator, benzyl, benzoin ethyl ether, Benzoin isobutyl ether, 
benzoin iso-propyl ether, Benzophenone, benzoylbenzoic acid, methyl o-benzoylbenzoate, 4- 
benzoyl-4'-methyldiphenyl sulfide, benzyl dimethyl ketal, 2-n-butoxy-4-dimethylamino 
benzoate, 2-chloro thioxan ton, 2, 4-diethylthio xanthone, 2, 4-diisopropyl thioxan ton, An 
isopropyl thioxan ton, 2-dimethylaminoethyl benzoate, p-dimethylamino ethyl benzoate, p- 
dimethylamino isoamyl benzoate, 3, 3-dimethyl- 4-methoxybenzophenone, 2, 4-dimethyl 
thioxan ton, 1-(4-dodecylphenyl)-2-hydroxy-isobutane 1-one, The 2 and 2-dimethoxy- 1, 2- 
diphenylethan 1-one, hydroxycyclohexylphenyl ketone, 2-hydroxy-2-methyl-1-phenylpropan-1- 
one, 1-2-[ [phenyl / 4 -(2-hydroxyethoxy)- /] ] hydroxy-2-methyl-1-propan-1-one, 2-methyl-1-[4- 
(methylthio) phenyl]-2-morpholinopropane 1-one, Methylbenzoyl formate, the 1 -phenyl- 1, 2- 
propanedione-2-(o-ethoxycarbonyl) oxime, 2-benzyl-2-dimethylamino 1-(4-morpholinophenyl)- 
1-butanone, Bis(2, 6-dimethoxybenzoyl)-2, 4, and 4-trimethyl pentyl phosphine oxide, bis(2, 4, 
6-trimethyl benzoyl)phenyl phosphine oxide, etc. are mentioned. 
[0036]lt is desirable to contain the ultraviolet ray absorbent in a photosensitive organic 
component. By including an ultraviolet ray absorbent, while the absorptivity of exposure light 
can be improved, the exposure failure by light scattering can be stopped. As an ultraviolet ray 
absorbent, an azo red pigment, amine system red dye, etc. are mentioned. To the 
photosensitive conductive paste of this invention, preservation stabilizer, such as 
polymerization inhibitor, an antioxidant, paints, a defoaming agent, a surface-active agent, etc. 
can be added further suitably if needed. 

[0037]Next, the electronic parts of this invention are explained taking the case of a chip 
inductor. 

[0038]As shown in drawing 1 and drawing 2 , the chip inductor 1 by this embodiment has a 
laminated structure which laminates insulation layer 2b by photosensitive insulating paste etc., 
the insulation layer 2c, 2d of insulation layers, and the insulation layer 2e one by one on the 
insulating substrates 2a, such as alumina. And the exterior electrodes 3a and 3b are formed in 
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the side of the base 2 which consists of the insulating substrate 2a and insulation layer 2b-2e 
like a graphic display, and the internal electrodes 4a, 4b, 4c, and 4d by the photosensitive 
conductive paste of this invention are formed in the inside of another side and the base 2. 
[0039]Namely, the internal electrode 4a of the spiral shape formed by the photolithography 
method which used the photosensitive conductive paste of this invention for the inside of the 
base 2, 4b, 4c, and 4d are provided, respectively between insulating substrate 2a-insulation 
layer 2bs, between insulation layer 2b-2c, in insulation layer 2c-2d, and between 2d of 
insulation layer-2e. And the internal electrode 4a provided between insulation layer 2a-2b has 
electrically connected to the exterior electrodes 3b the exterior electrodes 3a and the internal 
electrode 4d provided between 2d of insulation layer-2e, respectively. 
[0040]The internal electrode 4a provided between insulating substrate 2a-insulation layer 2bs, 
It is electrically connected with the internal electrode 4b provided between insulation layer 2b- 
2c via the viahole 5b formed in insulation layer 2b, Similarly, the internal electrode 4b and the 
internal electrode 4c are electrically connected via the viaholes 5c and 5d by which the internal 
electrode 4c and the internal electrode 4d were formed in the insulation layer 2c and 2 d of 
insulation layers, respectively. 

[0041]Next, the example of a manufacturing method of the chip inductor 1 is explained. 
[0042]First, as shown in drawing 2 , after applying the photosensitive conductive paste of this 
invention completely on the insulating substrates 2a, such as alumina, the coat is dried under a 
predetermined condition. Desiccation of a coat is carried out like usual on 40-100 ** and the 
conditions of 10 minutes - 2 hours. Then, the coil pattern of spiral shape with a linewidth of 50 
micrometers is exposed via a predetermined photo mask to the coat after desiccation. And an 
unnecessary part is removed using the developing solution of a drainage system or an alkali 
system, it calcinates at 850 ** among the air for about 1 hour further, for example, and the 
internal electrode 4a is formed. 

[0043]Subsequently, on the insulating substrate 2a, photosensitive insulating paste is applied 
and an insulating coat is formed so that the internal electrode 4a may be covered. And after 
drying this coat, the pattern for viaholes 50 micrometers in diameter is exposed via a photo 
mask. Then, a development is performed, an unnecessary part is removed, predetermined 
time calcination is carried out with prescribed temperature among the atmosphere further, for 
example, and insulation layer 2b which has a hole for viaholes is formed. Then, after filling up 
with a conductive material the hole for viaholes formed in insulation layer 2b and drying to it, 
the viahole 5b which connects the end of the internal electrode 4a and the end of the internal 
electrode 4b is formed by calcinating this. 

[0044]And as mentioned above, based on the photolithography method using the 
photosensitive conductive paste of this invention, the internal electrode 4b of spiral shape is 
formed on insulation layer 2b. 2 d of insulation layers and the internal electrode 4d which have 
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the insulation layer 2c, the internal electrode 4c, and the viahole 5d which have the viahole 5c 
in the still more nearly same procedure are formed one by one. Subsequently, on the 
insulation layer 2d, after applying insulating paste so that the internal electrode 4d may be 
covered, the insulation layer 2e for protection is formed by drying this, for example, carrying 
out predetermined time calcination with prescribed temperature among the atmosphere. 
[0045]The chip inductor 1 which has the laminated structure provided with the coil pattern by 
the internal electrode of spiral shape is completed by giving the exterior electrodes 3a and 3b 
to the insulating substrate 2a, insulation layer 2b, and the base 2 that consists of 2c, 2d, and 
2e after an appropriate time. 

[0046]Since the internal electrodes 4a, 4b, 4c, and 4d are formed based on photolithography 
method using the photosensitive conductive paste of this invention according to the 
manufacturing method mentioned above, Among these, a part electrode has the insulating 
substrate 2a used as a ground, and high adhesion power with insulation layer 2b-2d, and, and 
it becomes a thick film, therefore it is small size and high-reliability, and the chip inductor 1 
becomes the thing excellent in the high frequency characteristic. [ highly precise and ] 
[0047]Since that the chip inductor mentioned above is small and highly efficient makes a thing 
excellent in the high frequency characteristic, this for example, by using it as a filter for noise 
rejection of various electronic devices, such as mobile communications equipment and a 
computer, It fully corresponds also to high speed signal-ization and a small and lightweight 
electronic device can be realized. 

[0048]As mentioned above, although the electronic parts of this invention were explained 
about the chip inductor, The laminated ceramic capacitor whose electronic parts of this 
invention are not what is limited to this, Functional modules, such as VCO (Voltage Controlled 
Oscillator) and PLL (Phase Locked Loop) besides electronic parts like a multilayer LC filter, It 
may be a multilayer ceramic board, a hybrid IC, etc. for furthermore mounting a semiconductor 
device and a chip like electronic component. 

[0049]Although the example mentioned above explained conductive pattern formation of a up 
to [ the insulating base by thick film screen printing ], By laminating and sticking the ceramic 
green sheet of a specified number by pressure, and calcinating this to a package, after 
applying the photosensitive conductive paste of this invention on a ceramic green sheet and 
patterning this with photolithography method, Electronic parts, such as a multilayer ceramic 
board, can also be manufactured. Conductive pattern formation of a up to [ a ceramic green 
sheet ], Although it may be formation of a up to [ a ceramic green sheet ] directly, a conductive 
pattern is separately formed on film state base materials, such as polyethylene terephthalate 
(PET), and the method of transferring this on a ceramic green sheet can also be applied. 
[0050]Here, what fabricated the slurry which mixed the end of ceramic powder and an organic 
vehicle to the sheet shaped can be used for a ceramic green sheet. Glass powder may be 
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mixed. Speaking concretely, making aluminum 2 0 3 etc. into the start and in addition to this, 

The end of insulating ceramic powder, such as a glass-ceramics system, a glass 
multicomputer system, and non-textile glass yarn, Dielectric ceramic powder, such as BaTiO , 

a nickel zinc ferrite, Ferrite series powder, such as a nickel zinc copper ferrite, Ru0 2 , It may be 

a ceramic green sheet which has the end of piezo electric crystal ceramic powder, such as 
PZT, etc. in the end of high resistance ceramic powder, such as a multiple oxide of Pt> 2 Ru 2 0 7 , 

Bi 2 Ru 2 0 7 , and Mn-Co-nickel. The photosensitive green sheet containing a photosensitive 

organic component may be used into an organic vehicle, and what formed structures, such as 

a detailed viahole, with photolithography method may be used. 

[0051] 

[Example]Hereafter, this invention is explained according to a concrete example. 
Kneading by 3 roll mills was performed after mixing the various ingredients of the example 1 
following presentation and loadings, and photosensitive conductive paste was prepared. 
The copolymerization ratio of <organic binder> methacrylic acid / methyl methacrylate is a 
weight reference, and they are 25/75 of copolymer (weight-average-molecular-weight 
=50,000):200.0g <inorganic addition ingredient> Si0 2 -PbO-B 2 C> 3 system glass powder (17 % 

of the weight of boric acid content). : with a mean particle diameter of 3 micrometers 90.0g 
<conductive metal ingredient> copper powder. (Mean particle diameter of 3 micrometers) :. 4- 
Diethylthio Xanthone: 1500.0 g <reactive functional group content monomer> 
trimethylolpropane triacrylate: - 100.0g<photopolymerization initiator>2-methyl-1-[4- 
(methylthio) phenyl]-2-morpholinopropane 1-one: -40.0g2. 10.0g <organic solvent> 
ethylcarbitol acetate: -- 400.0g <6 value alcohol> glucitol: - 10.0g ranking second and, The 
photosensitive conductive paste of the above-mentioned presentation was applied by the spin 
coater on the alumina insulating substrate, this was dried at 100 ** for 1 hour, and the coat of 
20-micrometer thickness was formed. Exposing treatment was performed after neglecting this 
coat for 24 hours. Here, it let the mask in which the pattern of wiring width/wiring interval (last 
shipment) =20 / 20 (micrometer) was drawn pass, and irradiated with the beam of light of the 

high-pressure mercury-vapor lamp with the light exposure of 250 mJ/cm 2 . Then, the pattern of 
last shipment=20 / 20 (micrometer) was obtained by performing the present processing image 
by sodium carbonate solution. And after performing degreasing treatment, it calcinated in 900 
** and N 2 atmosphere, and Cu conductive pattern of last shipments 0 / 30 (micrometer) was 

formed. 

The photosensitive conductive paste of the presentation shown in the following table 1 was 
prepared like Example 2 - Example 1 1 , and Example 1. The pentamethylene glycol of Example 
2 is dihydric alcohol, and, as for glycerin of Example 3, tetravalent alcohol and xylitol of 
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Example 5 of the erythritol of trihydric alcohol and Example 4 are pentavalent alcohol. It is 6 
value alcohol in mannitol of Example 6. 3-methoxy-3-methylbutanol of Example 7 is 



monohydric alcohol. 

[0052] 
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[0053]As mentioned above, the state of preservation in each [ immediately after paste 
preparation and of one day, three days, one week, and one month after ] time was checked 
under the temperature of 20 **, and in the air about the photosensitive conductive paste of 
Example 1 - Example 1 1 . Preservation of photosensitive conductive paste was performed 
under 20 ** and in the air. The evaluation result is shown in the following table 2. 
Photosensitive conductive paste does not gel "O" in Table 2, but it means having been in the 
state which can be applied. Photosensitive conductive paste is gelling "x" and it means having 



been in the state which cannot be applied. 

[0054] 

[Table 2] 
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[0055]As shown in Table 2, at which time, the photosensitive conductive paste containing 

polyhydric alcohol of Example 1 - Example 6 was not gelled. That is, spreading by a spin 

coater was performed on the insulating substrate, and it was stabilized also at each 

[ immediately after paste preparation and of one day, three days, one week, and one month 

after] time, and it has carried out pattern formation by photolithography method. 

[0056]On the other hand, although gelling did not arise immediately after the preparation but 

good stability was shown like Examples 8-11 with the photosensitive conductive paste which 
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does not contain polyhydric alcohol at all, or the photosensitive conductive paste using other 
additives (antigelling agent), gelling is beginning to arise temporally. 
[0057]With the photosensitive conductive paste containing 3-methoxy-3-methylbutanol, like 
Example 7. Gelling did not arise at each [ immediately after preparation and of one day, three 
days, one week, and one month after ] time, although spreading by a spin coater has been 
stabilized and carried out on the insulating substrate, after the coat desiccation, at the time of 
implementation of exposing treatment, an unexposed part was not eluted to a developing 
solution and pattern formation was not completed. 

Kneading by 3 roll mills was performed after mixing the various ingredients of the example 12 
following presentation and loadings, and photosensitive conductive paste was prepared. 
The copolymerization ratio of <organic binder> methacrylic acid / methyl methacrylate is a 
weight reference, and they are 25/75 of copolymer (weight-average-molecular-weight 
=50,000):200.0g <inorganic addition ingredient> SiCyPbO-B O system glass powder (17 % 

of the weight of way acid content). The end of : with a mean particle diameter of 3 micrometers 
90. Og <conductive metal ingredient> silver dust. (Mean particle diameter of 3 micrometers) :. 
4-Diethylthio Xanthone: 1000.0 g <reactive functional group content monomer> 
trimethylolpropane triacrylate: - 100.0g<photopolymerization initiator>2-methyl-1-[4- 
(methylthio) phenyl]-2-morpholinopropane 1-one: - 40.0g2. 10.0g <organic solvent> 
ethylcarbitol acetate: - 400.0g <6 value alcohol> glucitol: - 10.0g ranking second and, The 
photosensitive conductive paste of the above-mentioned presentation was applied by the spin 
coater on the alumina insulating substrate, this was dried at 100 ** for 1 hour, and the coat of 
20-micrometer thickness was formed. And exposing treatment was performed after neglecting 
this coat for 24 hours. Here, it let the mask in which the pattern of wiring width/wiring interval 
(last shipment) =20 / 20 (micrometer) was drawn pass, and irradiated with the beam of light of 

the high-pressure mercury-vapor lamp with the light exposure of 250 mJ/cm 2 . Then, the 
pattern of last shipment=20 / 20 (micrometer) was obtained by performing the present 
processing image by sodium carbonate solution. It calcinated in 850 ** and Air atmosphere, 
and Ag conductive pattern of last shipments 0 / 30 (micrometer) was obtained. 
The photosensitive conductive paste of the presentation shown in the following table 3 was 
prepared like Example 13 - Example 22 , and Example 12. The pentamethylene glycol of 
Example 13 is dihydric alcohol, and, as for glycerin of Example 14, tetravalent alcohol and 
xylitol of Example 16 of the erythritol of trihydric alcohol and Example 15 are pentavalent 
alcohol. It is 6 value alcohol in mannitol of Example 17. 3-methoxy-3-methylbutanol of Example 
18 is monohydric alcohol. 
[0058] 
[Table 3] 
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[0059]As mentioned above, the state of preservation in each [ immediately after paste 
preparation and of one day, three days, one week, and one month after ] time was checked 
under the temperature of 20 **, and in the air about the photosensitive conductive paste of 
Example 12 - Example 22. Preservation of photosensitive conductive paste was performed 
under 20 ** and in the air. The evaluation result is shown in the following table 4. 
Photosensitive conductive paste does not gel "0" in Table 4, but it means having been in the 
state which can be applied. Photosensitive conductive paste is gelling "x" and it means having 
been in the state which cannot be applied. 
[0060] 
[Table 4] 
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[0061 ]As shown in Table 4, at which time, the photosensitive conductive paste containing 
polyhydric alcohol of Example 12 - Example 17 was not gelled. That is, spreading by a spin 
coater was performed also at each [ immediately after paste preparation and of one day, three 
days, one week, and one month after ] time on the insulating substrate, and it was stabilized in 
the pattern formation by photolithography method, and was feasible. 
[0062]On the other hand, although gelling did not arise immediately after the preparation but 
good stability was shown like Examples 19-22 with the photosensitive conductive paste which 
does not contain polyhydric alcohol at all, or the photosensitive conductive paste using other 
additives, gelling is beginning to arise temporally. 

[0063]With the photosensitive conductive paste containing 3-methoxy-3-methylbutanol, like 
Example 18. Gelling does not arise at each [ immediately after paste preparation and of one 
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day three days, one week, and one month after ] time, Although spreading by a spin coater 
has been stabilized and carried out on the insulating substrate, after the coat desiccation, at 
the time of implementation of exposing treatment, an unexposed part was not eluted to a 
developing solution and pattern formation was not completed. 

[0064]As mentioned above, according to the photosensitive conductive paste which contains 
polyhydric alcohol with two or more alcoholic hydroxyl groups in one molecule. Also in any of 
the paste state before spreading, and the paint film state after desiccation / spreading, the 
gelling is fully controlled, and can improve long-term preservation stability, and. It was 
stabilized, and the development in photolithography method could be carried out, therefore Cu 
conductive pattern or Ag conductive pattern of detailed and a thick film was able to be formed 
with high precision. 

[0065]Using the photosensitive conductive paste of Example 12 - Example 17, predetermined 
processing was performed, the conductive pattern of 2 mm** was formed on the alumina 
insulating substrate, and the adhesive strength of Ag conductive pattern to an alumina 
insulating substrate was measured. Here, U shape lead was soldered to the conductive pattern 
of 2 mm**, the tensile test was done in the autograph, and the adhesive strength was 
measured. As a result, each adhesive strength of the conductive pattern by the photosensitive 
conductive paste of Example 12 - Example 17 was more than 19.6N/2mm** at the room 
temperature. 

[0066]On the other hand, except not having mixed glass powder, photosensitive conductive 
paste was prepared like Example 12, using this, it is the same method and the conductive 
pattern of 2 mm** was formed on the alumina insulating substrate. Although the preservation 
stability of this photosensitive conductive paste was the same as that of Example 12 almost, 
that adhesive strength was 0.98N/2mm** at the room temperature. 

[0067]That is, since adhesive strength with the alumina insulating substrate used as a ground 
became high according to the photosensitive conductive paste which contains glass powder as 
an inorganic addition ingredient, the conductive pattern of high intensity and high-reliability was 
able to be formed. 

The quantity of Example 23 - example 26 copper powder was adjusted, and photosensitive 
conductive paste was prepared like Example 12 so that the total volume molar fraction of 
copper powder and glass powder might become what is shown in the following table 5. And 
conductive pattern formation of last shipments 0 / 30 (micrometer) was tried on the alumina 
insulating substrate like Example 12. 

[0068]And the existence of the disconnection occurrence at the time of calcination was 
checked about the conductive pattern by the photosensitive conductive paste of Example 23 - 
Example 26. The identification result is shown in the following table 5. "0" in the following table 
5 means that there is no open circuit at the time of calcination, and the conductive pattern has 
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been formed good. "**" in Table 3 means that one or more open circuits per line 1cm had 
occurred at the time of calcination. , The "total volume molar fraction" in the following table 5 
can be set in photosensitive conductive paste, /(photosensitive conductive paste solid content 
volume), {(copper powder volume) +(glass powder volume)} /{(copper powder volume) +(glass 
powder volume) +(organic binder volume) +(monomer volume)+ (polymerization initiator 
volume)} (glass powder volume), i.e., {(copper powder volume) +}, is meant. 
[0069] 
[Table 5] 
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[0070]As shown in Table 5, according to the photosensitive conductive paste of Example 23 
and Example 24 whose volume fraction of the glass powder and copper powder which remain 
after calcination is not less than 30% in the total quantity, there is no open circuit at the time of 
calcination, and the conductive pattern excellent in working shape has been formed. 
The quantity of Example 27 - example 29 copper powder was adjusted, and photosensitive 
conductive paste was prepared like Example 12 so that the total volume molar fraction of 
copper powder and glass powder might become what is shown in the following table 6. And 
conductive pattern formation of last shipments 0 / 30 (micrometer) was tried on the alumina 
insulating substrate like Example 12. 

[0071 ]And development nature was evaluated about the photosensitive conductive paste of 
Examples 27-29. The evaluation result is shown in the following table 6. "O" in the following 
table 6 means that the conductive pattern has been formed good, without a coating film defect 
arising at the time of the development. "**" in Table 6 means that the defect has arisen in a 
part of coat at the time of the development. . The "total volume molar fraction" in the following 
table 6 can be set in photosensitive paste, /(photosensitive conductive paste solid content 
volume), {(copper powder volume) +(glass powder volume)} /{(copper powder volume) +(glass 
powder volume) +(organic binder volume) +(monomer volume)* (polymerization initiator 
volume)} (glass powder volume), i.e., {(copper powder volume) +}, is meant. 
[0072] 



[Table 6] 
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[0073]As shown in Table 6, according to the photosensitive conductive paste of Example 27 
whose volume fraction of the glass powder and copper powder which remain after calcination 
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is 89% or less in the total quantity, there is no defect of a coat at the time of the development, 
and the conductive pattern has been formed very good. 

The addition of Example 30 - example 36 glucitol was changed as shown in the following table 
7, and photosensitive conductive paste was prepared like Example 1. A glucitol is 6 value 
alcohol of a solid state at a room temperature. 

[0074]And the preservation stability was evaluated about the photosensitive conductive paste 
of Example 30 - Example 36. Storage of photosensitive conductive paste was performed under 
20 ** and in the air. The paste coating nature immediately after paste preparation was 
evaluated about these photosensitive conductive paste. Here, each photosensitive conductive 
paste was applied by the spin coater method on the alumina insulating substrate. The 
difference of the purpose thickness (15 micrometers) and actual thickness estimated paste 
coating nature. 

[0075]As mentioned above, the evaluation result is shown in the following table 7 about the 
preservation stability and paste coating nature of photosensitive conductive paste by Example 
30 - Example 36. The paste itself does not gel "O" in the preservation stability in the following 
table 7, but it means having been in the state which can be applied, and means that gelling 
had produced "**" in the part. "O" in paste coating nature means that the difference of the 
purpose thickness and actual thickness was **0.5 micrometers or less, and "**" means that the 
difference of the purpose thickness and actual thickness was over **0.5 micrometers. The 
"rate" in Table 7 shows the wt. ratio (% of the weight) of the glycitol to glass powder. 
[0076] 
[Table 7] 
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[0077]As shown in Table 7, according to the photosensitive conductive paste of Example 31 - 
Example 34 which is below 0.01 % of the weight or more and 20% weight, the rate over the 
glass powder of a glucitol had prevented gelling effectively over [ after / paste preparation ] one 
month, and paste coating nature also had it. [ good ] On the other hand, in the photosensitive 
conductive paste of Example 30 whose rate over the glass powder of a glucitol is less than 
0.01 % of the weight, gelling is beginning to arise as time passes. Paste coating nature has 
fallen in the photosensitive conductive paste of Example 35 - Example 36 with the rate of 
greater than 20 % of the weight over the glass powder of a glucitol. 
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The addition of Example 37 - example 44 pentamethylene glycol was changed as shown in the 
following table 8, and photosensitive conductive paste was prepared like Example 2. 
Pentamethylene glycol is liquid dihydric alcohol at a room temperature. 
[0078]And the preservation stability was evaluated about the photosensitive conductive paste 
of Example 37 - Example 44. Storage of photosensitive conductive paste was performed under 
20 ** and in the air. The paste coating nature immediately after paste preparation was 
evaluated about these photosensitive conductive paste. Here, each photosensitive conductive 
paste was applied by the spin coater method on the alumina insulating substrate. The 
difference of the purpose thickness (15 micrometers) and actual thickness estimated paste 
coating nature. 

[0079]As mentioned above, the evaluation result is shown in the following table 8 about the 
preservation stability and paste coating nature of photosensitive conductive paste by Example 
37 - Example 44. The paste itself does not gel "O" in the preservation stability in the following 
table 8, but it means having been in the state which can be applied, and means that gelling 
had produced "**" in the part. "O" in paste coating nature means that the difference of the 
purpose thickness and actual thickness was **0.5 micrometers or less, and "**" means that the 
difference of the purpose thickness and actual thickness was over **0.5 micrometers. The 
"rate" in Table 8 shows the wt. ratio of the pentamethylene glycol to glass powder. 
[0080] 
[Table 8] 
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[0081 ]As shown in Table 8, according to 0.1 or more times and 5 or less times the 
photosensitive conductive paste of Example 39 - Example 42, the wt. ratio to the glass powder 
of pentamethylene glycol had prevented gelling effectively over [ after / paste preparation ] one 
month, and paste coating nature also had it. [ good ] On the other hand, in the photosensitive 
conductive paste of Example 37 - Example 38 whose wt. ratio to the glass powder of 
pentamethylene glycol is less than 0.1 time, gelling is beginning to arise as time passes. Paste 
coating nature has fallen in the photosensitive conductive paste of Example 43 - Example 44 in 
which the wt. ratio to the glass powder of pentamethylene glycol exceeds 5 times. 
The example 45 Howe silicic acid system glass powder 37.3g, the alumina powder 24.9g, The 
copolymerization ratio of methacrylic acid/methyl methacrylate by a weight reference 25/75 of 

http://www4.ipdl.inpit.go.jp/cgi-bii^ 9/18/2008 



JP,2001-264965,A [DETAILED DESCRIPTION] 



Page 19 of 20 



copolymers [ 6.2 g of] (weight-average-molecular-weight =50,000), 3.1 g of ethanol and the 
slurry produced by mixing the dipropylene glycol monomethyl ether 0.5g were fabricated to the 
sheet shaped with the doctor blade method, under 100 **, it was made to dry for 1 hour and 
the ceramic green sheet with a sheet thickness of 30 micrometers was obtained. 
[0082]Subsequently, the conductive pattern of last shipment=20 / 20 (micrometer) was formed 
on the polyethylene terephthalate (PET) film by the same method as Example 23 using the 
photosensitive conductive paste of Example 23. Subsequently, after piling up this PET film with 
the above-mentioned ceramic green sheet and performing heat pressing for 1 minute under 
10MPa and 60 ** conditions, hot printing of the conductive pattern was carried out to up to the 
green sheet by exfoliating a PET film. And this was able to be calcinated under 900 ** and in 
the air, and the ceramic substrate with the conductive pattern of last shipments 0 / 30 
(micrometer) was able to be obtained. 

Five ceramic green sheets by which pattern formation was carried out by the same method as 
45 as for 46 examples were created. Subsequently, these ceramic green sheets were piled up 
and heat pressing was performed for 1 minute under 200MPa and 60 ** conditions. And this 
was able to be calcinated under 900 ** and in the air, and the multilayer ceramic board which 
built in the conductive pattern of last shipment=10 / 30 (micrometer) was able to be obtained. 
Like [ 47 examples 1 45, the conductive pattern was formed in the PET film and the same slurry 
as Example 45 was applied with the doctor blade method after an appropriate time. After 
drying this under 50 ** for 1 hour, heat pressing was performed for 1 minute under 10MPa and 
60 ** conditions, the PET film was exfoliated, and the ceramic green sheet with a conductive 
pattern was produced. And the multilayer ceramic board in which the conductive pattern of last 
shipment=10 / 30 (micrometer) was formed was able to be obtained by carrying out specified 
number lamination of this, and calcinating under 900 ** and in the air. 
[0083] 

[Effect of the InventionJThe inorganic addition ingredient which contains (A) conductive metal 
ingredient and (B) polyvalent metal compound according to the photosensitive conductive 
paste of this invention, (C) Since polyhydric alcohol with the alcoholic hydroxyl group of (D) 
plurality is further contained including the photosensitive organic component containing an 
organic binder with an acidic functional group, Also in any of the state of a paste, and the state 
in the coat after desiccation, the gelling can fully be controlled, therefore adhesion power with 
a ground base is high, and can form the conductive pattern of highly precise, detailed, and a 
thick film. 

[0084]Since according to the electronic parts of this invention adhesion power with a ground 
base is high and is provided with the conductive pattern of highly precise, detailed, and a thick 
film, High-speed-signal-izing of the electronic device which could realize the electronic parts 
which were excellent in the high frequency characteristic with small size and high-reliability, 
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and was provided with this by extension, a miniaturization, and high-reliability-ization can be 
attained. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



1 




[Drawing 2 ] 
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